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(57) Abstract: 

PURPOSE: To enable 
manufacture of thin film 
lithium battery in single 
verger by employing a 
cluster ion beam deposition 
unit comprising cluster gun 
section, plural cluster guns, 
plural crucibles and plural 
nozzles to prepare positive 
electrode, electrolyte and 
negative electrode material 
for respective crucible and 
making the crucible 
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temperature and the 
acceleration voltage 
controllable. 

CONSTITUTION: The 
interior of verger 1 is 
depressurized to 6xlO-7Torr 
then the cluster gun sections 
51, 52 are functioned to 
thermally evaporate 
titanium and sulfur thus to 
form a crystarization thin 
film of titanium disulfide 
(TiS2) on the substrate 
section 4. Thereafter, the 
cluster gun sections 53, 54 
are fimctioned to thermally 
evaporate aluminum and 
lithixmi while the oxygen 
fi*om gas supply source 8 is 
regulated of its flow through 
gas flow regulator 7 and led 
through gas supply piping 6 
into tile verger section 1 . 
Consequently, crystarized 
thin film electrolyte of 
Li20-AL203 is formed on 
the substrate section 4. 
Finally, only the cluster gun 
section 54 is functioned to 
form Li thin film onto I, i-P 
alumina thus to produce a 
thin film secondary battery. 
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ABSTRACT : PURPOSE: To enable manufacture of thin film lithium lattery in single verger by 

employing a cluster ion beam deposition unit comprising cluster gun section, plural cluster 
guns, plural crucWes and plural nozzles to prepare positive electrode, electrolyte and 
negative electrode material for respective crucible and making the crucible temperature 
and the acceleration voltage controllable. 

CONSTITUTION: The interior of verger 1 is depressurized to exlO-'^Torr then 
the cluster gun sections 51 , 52 are functioned to thermally evaporate titanium and sulfur 
thus to torn a crystarizatlon thin film of titanium disulfide (TiSa) on the substrate section 4. 
Thereafter, the cluster gun sections 53. 54 are functioned to themnalty evaporate 
aluminum and lithium while the oxygen frewn gas supply source 8 is regulated of itsfkw 
through gas fkw regulator 7 and led through gas supply piping 6 into the verger section 1 . 
Consequently, crystarized thin film electrolyte of LigO-ALgOa is formed on the substrate 
section 4. Finally, only the cluster gun section 54 is functioned to foirn Li thin film onto I, 
t-p alumina thus to produce a thin film secondary battery. 
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<07^-^7^-^uK-^8t®&1"?)o t^l^ > sir ^ \^ - 
|-0?g20f'-^7>J--n'Krc r yes J X W Tno j 

a ~ y< :y ^ i- ^ o AK. ^ \y - ^ \ ^ 

176 Xtt 178 4:a^-r 4 i , 7^ 1^ - h O m 3 



O-f— ^7-f->n^Krc (yes J Xtt fnoj 

SYRINGE ^iR$n^>i, 
O 7* 7 :^ v> ^ 5^ 0f !^ O (*: A 'i' - V iy- 

-J 4i^-i34^^a'4f'f^* t ^ Vi^^^tX 

tK(om^-7' y r yy - Y ^ t 5k: ib f^.-f ?>« 

4. .LINE B RATE: ML/HR INFUSE VOL: ^ML 

FOR UIN Q:-IIR X: "NEXT* 

^^B#PBl(^)^i8»^L, ^ ^ <r>^ - ^ y ^ - ^ 
^^'t-yvK rxj w:i»*^/^-t|Bii;i£A:6i|^ii^n 



5. B container: ML DILUTE WITH LINE-- 

DILUBNT VOL: -ML RATE:-UL/HR *ENTER' 

X fBj 7^i^08IH^SSO^m%*§icL* Hz 

tf p ^ ^ MIR L . m^<OT-^y^-^yyzi^ 
v^xi^mm^oii^m^^^^L^ ^4o-r-^7^- 

77-;'->'**-i44«, 1fP5ix;tit* ffiAffl 
4:Si^w:g«<aiS1'?»^i&K:^«fc<ofiat*A:^^- 

^ , ^ /r w: ^ ^ s $ <o 11 ^- ffi 7 1 20 

6. FLUSH PATIENT LINE WITH LINE 
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ML/HR VOL: ML/FLUSH *EMTBfl' 

162,164.106.168 1 O^l? ©2^4 

^SS5:2iO'l^di^lS5^-t^;ti&ttiS-Krj:=^^ i70 %r 

f y y > ^Sbi^-'^ . ^ f ^m^mmni>nom^^ 

7. FLUSHING PATIENT LINE WITH LINE 

ML FLUSHED TILL NOW 

^^=ii^71'T^>^,«^. -y ^ r- ^ mmmmti . * 



»ig«60-1829lil(l3) 

(8 126 ^Z^Tjkt ^ ^ 

8. RESET LINE- *ENTBR* 

J^B 148 tCi i>Sin6?a3Bt©OiJ^v;^|§^4' 

y ^ ^ lAB n ^ ^ - Y ^ 150 i, ^ h :xr 

+ - 152 t , - - ^ >f K * 154 i . 7 
e i^^Tr^. - 156 fk'^ilo - - 150 fct, 

h ^ ^ 7- u.%\\^mm.in . ^^f-h^-iso^jj — 

H ^ ^ -r 6 1 5 a t 2) o 

9. START LINE PM-Hfl-MIN PROM NOW 

OR AFTER LINE-INFUSION COMPLETE * ENTER* 



-J* 7^ A i!J ^ ffi fct , f 4? - ^ 7 < V K: O 

10. START : AM-HR-MIN FROM NOW , 

* ENTER" 

rc. r^>'^-J ^^^-^fel^-fi. ii 



11. STOP LINE- *ENTER' 

K4^-'154«, ^5n^><h, Jj-- 

f^-f^>« K+-154W$feK:iSj«3n 

n . :ir - ^< ^ 7 ^ y ^ - 154 ^ n ft t ^ . 

12. OVERRIDE LINE WITH NEW RATE UL/HB 

STOPS ALL PROGRAMMED LINES ^ ENTER' 
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13. PRESS ft HOLD DOWN KBY TO PRIUB LIMB - 
INTO COLLECtlOH BAG *BKTER' 

3t ^ u ^ fr± . tSi \ io f - y A - y ^ 



1iaB360-1829fil(l4) 

164,166 a C>' 168 SI 5o -r 1 ^t'^^Wi^^^ ^ 

14. PRESS & HOLD DOWN KEY TO PRIME LINE- 
INTO PATIENT LINE 'ENTER' 

^ ^ ^ ^ \^ ^ n . i: <0 Kl3 - ^ ^ 7 

Sfrl, SPjIo'f?**'- 162. 164. 166 Xftl 168 

7 D :^ 124 IC Ift C, ix 

*LC,O*-lS8tt«l«7-f>''^-160t, fDj 



fAj Ai^J'K- hS^* - 168 t^^tfo SdifeO 

^ti^o -r y < i ^ ^ - {.it^K . ^ - 162. 
164, 166 168 1 O'Srfl'-ft, 381? 

5 *C . J*- - 7 K ^ - 154 ^ . 4f - 1 62. 164. 

i66&c>*i68oi/^-fn75»ioi^!f-fi, af?L 
ity^y^':>v^x^'-^^-y^ v - v <o m ^ 

38iRStL6o - 162,164,166,168 — iXflEX 

- 140 . k: =^ - ^< :^ ^ flE X =fr - 142 it 7 ^ 

- 144 -Aiif^ ixft t ^ Km^ycmn^ ^ • 

* — 162.164,166.168 OV»-f*t:&» 1 •:>i>^^^X 



>'4^©^^7-i^7'»/ - hXWf^^^-^^y^ 7^ 

- hO*tj®4:^^i"^ X 5»c»f^-r?) - - 

15. A: ML/HR INFUSE VOL: ^ML 

PRIMARY INFUSION CONTAINER VOL: ^ML 

16. D: ML/HR INFUSE VOL: ^ML Q: - X: 

PIGGYBACK INFUSION CONTAINER VOL: ^ML 

7- ^ mmB:m.n ^.Z' y -i y ^^^ff^f- y ^ - y 
^dr^^-f*X5«cfbf^-f5>o ^ ^ y ^m^m 
f- y r \y - ^«:^^t^7p^--^ \ J&r^-f^^O^dUT 

17. OCCLUSION PRBS: PSl MAX RATE: ^ML/HR 

PATT LINE PRES: PSI KVO RATE: ML/HR 
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t ^ftibiO (Kvo) t ^ o 

- -^cK-h^ ^ itibo:> fij r9j lTO» 



!li9^60-1829BlCl5) 

18. A: LOG B:LOG C:LO& D:LO& TOTAL FLOW 

0 O 0 O 0 * ENTER' 

7D> h'-*:^-n'124K:|9:«te>n:5SeMi^ - 182 
ru - h ^;*-'<i^-^^i§M^^^fl| 126 K^TT- 



^ LBD186 LBD188 ^ , 7- y - 

>90 t , «<8 LEDI92 <!: ^^tfp 3ejft«:^ LED188 

t i 'SrHT^S^ L , ^ y — LED 190 » flE 
■f • 

19. INFUSION COMPLETE START ANOTHER LIME OR 
STOP LINE TO CLEAR ALARM 



20. CALLBACK REQUESTED . START OR STOP LINES 
TO CLEAR ALARM 

21. OCCLUSION. IN PATIENT LINE 
CLEAR OCCLUSION ft START LIMES 

22. AIR IN LINE OR UPSTREAM OCCLUSION 
PUROE AIR ft START LINES 

23. LOW BATTERY VOLTAGE CONDITION 
PLUG AC CORD INTO RECEPTACLE 

24. CASSETE LOCK LEVER NOT IN PLACE 
RETURN TO LOCK POSITION ft START LINES 

25. PRIMARY INFUSIONS OCCUR SIMULTANEOUSLY 
MUST RE- PROGRAM START TIMS 

4: 3& -f * O 3d5 Jif i . 

26. PUMP FAILURE 
SERVICE REQUIRED 

27. VALUE OUT OF RANGE OR INVALID KEY: PRESS 
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1iraB360-18296l(16) 



RESET KIsY FOR HOME OMN IQRAU ; READ MANUAL 

•y ^ T- A ffi ij ^ $f (2 W , ±i^<0 ^^Tjk r y y \y - h 

28. a: OFF &:OFF C.OFP D:OFF TOTAL 12:O0AU 
0 0 0 0 0 ML/HR 

^ 7 -1 >' ® « r OFF J . r PGM J . ton j , 
r ovR J X w r Kvo J T o r OFF J w ?4 It. t 

^) 7 >f >- 7&i ^» I;!} :t^^ |g r S> C i 'd: ^ L . f pgm J 
t i -r p 



29. CURRBMT TIME : *BMTBR' 

30. UAXIUUU occlusion PRBSSURE: PSI 'BNTER" 

31. MAXIMUM TOTAL INFUSION RATE: ^ML/HR ' BHTER" 

32. KVO RATE: UL/HR * ENTER' 

iXw:, ^ ^ \y - 7!>'- rx>'^-J 

mti^'- ^ t ^ ^ ^ K X. i^A^^TTA 
*r^50. ^40 (c) fctBT^Hi^ir^ r y ^ iss 



v> y ^fiU^ 194 tt. ai«)Zt*S3l^^*&K:iS'& 

200 ^-i^tro 

C O SiJ 200 W — O iS 52: JS 21 7 ^ :^ 202 i . 
S#^:*^[^«:5£mT?)JS£«=^-^^^'>^ 204 i^r-g-tr. 

206 t ^ y ^ y y< 208 tW:ai9S7'7-5^^> 

^Sii*f 200 t— Sil»^-r:^;*.^ 204 i:3Sfeii 
L -r fiX?n^)o ■f^>';t->^2ioW:, ;it*:/7*^:t 
20 8 i E 'T- i >- 212 <t O fpl ^ 59 7" 7 ;^ 
^ y ^ U 200 t — ^ m ^ ^ ti ^ o ^ ^ ^ 
^<2i2tt2i§«7'5.?^^>^iai3H'2oo t — ft:rcj^jS8: 
snoo st^m-n^n 214 ja^m^wa 21 e 
ittiS^^T's^j^^.x^ai^zoo t — «t*c5^fiitT?n 

a.OE^i^x;^»'212t5af^^j(&^. iSrc^^e 
pa □ 220 V^: % -t 6 R « 218 W E ^ ^ X V ^< 212 

*K)L-Ci*'*^T77Ai98 (gj4E(C> ):d5"::3^ 

nxHi^j^x y 212 f^ccf5X't6<o^ffiiii-f?>o 

h<Oa5l<0'-'> v^>'i?^Sl^>194«, ff:£ftK?D 206. 



214,216 (®4i3(A) )(om^'r^^^^^^^^ 

2) J»«t O W R ^22 %r ^ tf . i&PalBl 222 0 ^««IC tt, 

mU 225 ^ ^ ^ . ^nt,oMfi5225 Wr. :^-fe'.>'h 

(A) ) (o iPij ® K Iftfrj- b ii- % In) w: ® ffi J& ^ 

»:K:m4El(B)*cligLTli4^'r?>o m20'-*> 
(^4^9 (A) 

7* 7 ^ ^ Si 3^ 226 ^ tr o C«Og&tt 226tt, 

:^f':^5fS)K:3im-r^^'< 77 7 A$AnDSiii228 
^•S-tfo « » © o :^ ffij rc 5: Kira 
^7'9>'-:^-^SXnraa 230tta987-5.?^^3^^ 

giit3-226fejiau-c£afrtt>n6c mt)^7*7>'x 

-V^XniJaa 23 2ttS?g7'7^^'>>'^^^ 2 26 W: 

ISifrThti^ ifigl^7'7:^*>>-rSAnK3D 23 4 WS 
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? v> 236 w A:;j^'r ? c;^^ A^fei a 230 t. 
:^ ^ y :^ -r ^ 7< n m a 234 t > m ti ^ y y 
:^-^^S:Angaa 232 t^^ri^ti^mtf I 5r 
£SS:etc,n^>o iSggr7;^5^>^sft;^ 226 t — 
Ji^fi!c$^r<>ii^RJ^O^-lr^4^g5^ 238 «, ^r-f 
T7.7ASAnnflfi& 228 7 y :^ 

y € ^ h >^^AKmn 240 t . HZ:?3^^gs^A 

nraa 242 i ^^t>o r 7 ^ 5^ :y ^ gjj 226 

f/C . ^Mr75rAgAnDflffll 228 taiiiU-C-f4: 
♦tJ^fiK$ii?)B!l4^t075i^-:^244«:;K>'7-f^ h 
>'SAiiraD 240 ^ffilffitfX5K:4a^tbii, mm 
^ ^ ^ 226 K-^iKm^^tHbHa^CO 

^ 246 n&tl^^^^Atl^O 242 

t>X5w:ifi:(tbix^)o ^ 7 y ^ 244 . 246 (O 

SffitCtt, ¥RJKOf^-Vv;f.^fflS^ 24 9 igft^f, 
^ 7 >' 244,246 <0 (fiaj^C 88:frt ^) CflfijS 



1Sia«G0-l8296l(1» 

247 «^r-j T79A§AixDaaJ 228 tti4jg'f^), 
7 5 >• 236.24 4 . 246 O fig « §9 7 ^ ^ 

fiij*^ 226 ^anw-i^rt^m tm'-<o^mf/c $> ^ . 

7 1 98 fct . iS ^ r£ ^f^ (SI 1^ ^ ^ jSi ^ t 6 »; 

^L^o i*«'^TV5Ai98ttii^:)5iS3K;jSlli^^> 
^ i/' - A. gP 248 1^ -g- ^ , t <0 .X - 248 O ^ 

ffifct^M T7 7 A§An(yigft228 rcgAHbii^ 
&^:^\ti}(/cmth'r ^mw^ y ^ 204 (^40 

f/c m tol t ^ m. A t} ^ -y y 250 (ri . S ^ ^ r«j 

» A ;^J ^ 5' K 2S0 tt Jit ft: A :^ 63 □ 206 ( ^ 4 
la (A) ) A r 7 -V s AtL ^ □ 230 

(^40(8) )OS^JlE;-f^^>OiT7^/'i^h?' 

^> o 5J£ A :^ ^- K 250 tj , S3 4fc o 7 7 >- 
236 (§?4(2}(B) )<o$:^iS-r^i,<ot^ti^ttr 

y ^ / y h $ix^»)3|l4^0D3gU 25 2 Jit«:A:^gg 

0 206 ( 4 Ba (A) ) ACfA^^r 7 ^ i^-^'SA 



254 ^ ^^tfo 

ai4/:oiy]giJ 258 w:j: i?^iiin;50ft^ k-a 

256 ^* -1 T 7 7 A 198 frC giJ:frt b n o Qfl SIJ 258 
tt?94*077>'.:^ 244 (|g4@(B) )iT7^/' 
H'--^ 256tt#>'rfj^h>'^Aixea 
a. 240 ( m 4 eg (B) ) :/ 7* 5^ X V x< 208 

(^4(2)(A> )<!:T7'f^>'h5n:&o #MT7 

7A J98^t$C:>tt:i9:{rr^iT6»\^Rj^OSiJ^260 

n y y y 'y 246 ( 4 (a (B) ) ;^ ^ X 

212 (m4^(A) )iT7'f/Vh$n6o ifiSa 
K 262 fct ^ >f T 7 7 A 198 O , K - A 256 

tPJi^of$^ 260 ior^«:3i^tfi:^KD2i6 (si 
4^(A) )2fcC>'i©5l^:^7>'v^-vSAn^a234 

^^^'hfi-'^y K 263 tt ^ «0 Da 258 g L 

&iffW»raa214 (gS4|a(A) ) IkXJ^Wi-)!^ 

r7>'':^-vSA#rraa 232 (m4@(B) ) iT? 

h 3nTl&frt?>n?»o #'<y K 262, 263 O 



250 . ?i gl. ^ '-^ :V K 26 2 5r ^ t±5 # V 

263(ORt^i^^^W, ^ 1 ^?D-^> y 194 

yta£>K:* ^io^-?>-:^:/irffii^i94 0ijJE;tiT 

248 K - A 256 ( a; 4 SI (C) ) OlS: S fl , 

> :r> 20 4 ^ ex :7* X V ^> 208 ( ® 4 13 (a) ) 

w:SA-f5)0:|r + :^^Baj]iU5 

t , ^* ^ T 7 7 X98 « ® 1 tf^ ^ © ^ 

194 2 (O o y i96 iOfUJtti^^f^ 

^' ^ y -7 y <r>^^^-}5^\niy^^'t '^m 

« -i/ - fiP 248 tt -f T 7 ? A g A iX no e& 228 
SAJX f>iX, -tfL-fiT-O^-^J 5' K 250. 262. 263 O 
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^x>'>« 208 0Xa<OJ:^rcS^Hbii, PJJ^O 
260 «R« 218 RCPE^^ * > 212 

rcftX^vbii-So 2O0'-^v^i^^«5^4:5^tt 

iE-<yti5K:. s«rc)«L-C4 5*»oftffi^fftut: 

(^^^>'4A' 204 ( « 4 0 (A) )0»?>02att^ 

E^^x:/><212 (m4@(A) ){CgaAi"*o 

T en«»«i%56^-f ^> o saw J^^ u-r fiE:^i5^ 



ffiBBS 60-1 82961 (18) 

ii5Sa 230 , 7 :^ •:^-\'$A^Ma 232 2i 

a' 51 ^ ? ^ ^ ^ ^ 5a P 234 ( ® 4 12 (B) ) 

itHfSs^ie 254 ( » 4 ea (D) )^ffL-r0Ef4cA 

216 5K:^mi»»-r^>o RtS 

it t ^ > t^^-r t<0^f^ii- h^Wi^f^^^O 

Rtt^Wrf^:^^^x>''" 208 \^ XWLKlkth 

fc'-s^ h vSXiT.raa 240 ( « 4 H (B) ) rc.SXix 

5 n X 9 . K - A- 256 ( ^ 4 (2 (C) ) ^ '-t^ >^ 
•f 3. y ^'^ 208 (D4»'^ft^J^i^«^^^'^^*^^*^ 



> y ^ J- V v.- 208 1 -r o ^7 ^ Ki & o' R -t <rr ^7 

- h h -f ^ ^ %^ t K y ^ ^ ^ <r> 
^ Rlf ^ '-^ y' i^f^ ^W. 264 o^'^-^^ft^^/^;^^ 
^^!¥f i^itftia T ^ i . >- T-f^Bij^fig 264 

tt , A # 7* ^ ^ a X tL O 230 ( S5 4 0 (D) ) 

n«)ta«t^O$[ttt:A^»J^ - 266 

m ^ ? > -r ^ A n 5s p 232 ( m 4 s (B) ) 

-r 268 t . a # 7' 7 >' S A n 08 P 234 



>b u t'i^^o^np^ 276 rc-^rix-^fniaJKi^Ei^^f^ 
y i) - y — ^ 274 O "f 2> 
1 ^ k: Sift i «t#frt e> S n % • 

— 7 278fct<&o J'*— T— A 274 O — JgiCH^S 
-^Oo-7*ifcilfbi"?)*A 280 W:, SIlD 

i"62lSt(4^A:tJ#:7'? y ^ 26 6 ^A:^^7'7 
-T^AnB^PtOtJtD-f^ ^ ^ ii^ h^\^-t f^^^ ^ 
D-7 278 tO^<03iJ<^:^t/t^-f^^*i^^SJli6 

-r?)o ffiiR3rt:ia 282 ««|ftflaoiji£«£A:^^:^?^ 

266 0SjK;-f?> 4>Orc|gi6i«£K^ttfrtbil 
B.-:3SS5n«)o flEfiS(lia 282 Wtu^J^O$j^(* 
276 0-^o^K:flPfflLT. J*fC-r^»^-%r^--^ 
i;;j^D-x4^:g9w:*i#T^)^cai)«:/7-fe:J' b 283 o 

ffi ^ ^ 7 268 (ri , 276 &C ©ft g 

&K:^tJ-frt??i'l.2>o i) — 7 - J- 284 <D — ^ tC S 
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ij ^ 280 trattre^/;^ 288ttW^^r7:^';> 
-r 268:irm^^raa;d*fcgim"f^A6rco-? 286 
^Bftt^o «ffii«£09A 292:fe%t?>>'^>' 
^ K 290 tt $ i$ 276 ^ e * 5 . -t O 7 A 292 
« ^ - 7 - 2, 284 O m ^1 ^ r 7 V 268 i 

2SB^mD^^0 7[t^h^\mt^it>K. 7 A 292 ^ 

"7 y 268 *cJBl&i«E*c«i^^»^t>njai:?@ 

«?n6o «*a 294 «:u^j^<os:i#J4^ 276 <o-:;5 
^c<ai6)-f^jti6>cai:^^r7 >'>>-r 268 ^w^i'K 

288 W^T^IXT'^-^ 2960ttt^K:(ol|R-f^,X 



!»flq 60*182961 (19) 

Wit ^ t ^vcs^f'y:^^-^ 296 'kftO^iiftrciai 

teS-^?)o *A 280.288 Oo-7'tt, itEltrxV^ 

2960tt*<o(5ife<fl:«tc>tiL-cx^?j^ - h tm^ 
a-f 1 1 1 K tt , i^^T^^mmBi 

Stt, "^^C. ^7^'>7'*-^ 29 6^S^?n;tX 

h 'S: Ba t ^) yt ie> k: y / ^ K 290 ft 5 6o 

aai^7'^>'-:^-^27ott, n ^^oicnt^ 

K^WaB^(fc^ii¥fhti^° ^'/T-T-A 298 

O^A 302 555.;^-f^yU'y^ K 300 Wt3fe:^(*^W:® 
ifi^iX, 302WO y -fi ^ -J ^ 29 8 

» L -C ^ o ifi » ^ 7 > -r 270 101 Ife ^< ^ 

m^eaD;ft^b5imL-cjft ^ & -r ^) ;t * rc . 

9-t^302 5&ras«fl*i»cf^|&'t?)e:^?)sT^%o «Ja 
304 a Sa. ^ r 9 y 270 k: Jg ft S ^. k: «t # frj- 



276 0- :^0SK:fl^fflU-c. iiSl^'fe/'-^u^ 
"-Xtfcl8»c|t^-r5»>ti6#cai»^y7 y '^-^ ^ 

^LTBE:tl^^S 308 ica«$ix?)E:tl--':>' V 
306 flE^f'ii'''^irai6rc7'7'f>vK$n 

^ • ffi ^ '7 K 306 fl , ^ i V ^< 21 2 ( ^ 4 

la (A) OJE^lgC<kw:io« LT:S3VCfSo;t:i5fSjw: 
4>/6raa 220 (»40(a) )0J:^ 

2S 308 WiSJiilft^E:;3^3;>'^<O£E:^jrcJtf^r 
o~7 312H* ^KxT't*^ h > 2760, ^^y-f 

3^ y 2QB («4ia(A) )K©AT?>«»®t« 

O <6 t JC 13} G-r % J: ^ It ^ftJrf bix. 
^^®^^-f?)*-«.3a4(:r. J^?>7't•-^l^:^27 2 
^ rtf 7* ^ X >' x< 208 ( m 4 El (A) ) ffi A 1? -f 

6X 5w:aaiSft5-^^)^fc4&*c*K:^. T't*^ h y ^ 



K ft :r % « ^ (4^ 276 w , a 7 u ^< - 100 . 
i$f4: 276 ^oM»C]ii^$n%mtftd^9 :^^tR« 

303 X J?fflftaft-r:6 X *> (/C > ^ :^ y ^P^K 

yi^^«« 303 «,-tt-ro7^ 

ux<~ 100 ^mWi^^tfC^iifrf bixfio^ibJgTgii 
^ 307 k: ai 5 n ^> o 7 K 305 ^ ^ tf p ^ 

^ y y zoo n-m-c^nt^ 276 K^m-^ti. a^m 

lOoo*ft:^^S]filr|l%^fttfjt^^^^>*ci^l:ftbi^ 

6o °5'i''i^-^-ioo>Sr<!&^[fi3^c!#±*f-c^:^«l 
m 102 if> h n r L . ^ftlalfJXWRi^I+lEli?K:(H! 

SB*t 307 ;65a!ttL. -tnwiil?. «ia 
fflllfil o 7 K 309 ft: 276 rc « «t L , ^ l# 

276 'r^y^:^^&Cf\^*^hytttPcK^WiL 
-f ^ o ^^^o-^>f7^3nftr. iJ y h i&JE 

r^iRm it o 7i^ ^ti^Ttf^^if^^mTjki-^ftitK.o 
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h T 7 ^ / h o y y ^13 Xt^tSt^ h tl . -ttL^O 

(aR-fexi^^Tjt-r^;^^'**^^^?^!^^® 332 (om 

V^-f ^ c 9i^(0 ^ y - 324 n iJ A 280.28 8 

^ 7^ y y'^ - 296 t#tic(2jfe-f*J: ^frcfti^frt 

9 frC . 55 4;:<D^ U - 7* 324 WggjfcfU^ 328 . g^? 

ti?>i:9K:. ^© 334ttmiOjfe^^^^. L, 

336 tt m 2 O jttt %r ^ L , »; - 324 « f> 

05tK'&ria-:3Ti3e-f ^tK 334 , 336tt, ?S ^ 



!}8aflS60-1829Bl (20) 

:)tgS 334.336 frt iSiS U . yt ^ (St -f ^> 

gei^ -J- ?) X 5 t'C . 7^ S'-T' ^ - ^ 296 <0 0f «S O (g 

Gtt«4r5SE-r?)^a6«CJ^f"y7'*-i' 296 cd® 

316 t*;ClsI|5t^>i5CC«lWerrc,tt?>, IPE 
-7'33 8W:K5;Sc]^^342 t . K«lgti^3 44 <!:^^ 
346 »gS 1 O jtlft L« ;i^ite 348 M: ^ 2 O 

fes^L, y - 7^ 338 w -tn e> to jt K iio T la 

lc-f?)o J^y-7' 338tt, |3H5-f?,KOilX, 
88 346. 348 ^ 5f a W: jgif L , 1 ?t ii -f ^. O T . 

;^7^:y7'-=e-:^« 3i6(O^^Olg]tettS^lig^-f?> 
;tAe>«c^7-y:^*-^ 3i6 0I5ifc{4a^}i^-r2) 

Jfc«C> » 9 on M U TRig -f • 350 W, ISLtA 



<i¥ti@T*?)o a! 35 2fct fAj mp^Kti - h 
(iii®)o«rfiF4fc®^^L. je354« fB J m 

la ) Oi&f1s4*t11:S^^-f« m 3 52. 354, 356, 3 58 frC i 

mm's ^ a t ifc X !s> ^cj^c-r ^m.WKti^-:^ ^ 

v>-r 266 ( m 5 0 ) ^ 51 ;ci -f ^> R tSj ?^ ?^ 254 

(1^4^(0) ) i'O^tt^c.^fife^n^jj: ok:^ 
^ 7- y -/ ^ - ^ 2^% (^5ig3)o(5H£i2:ffi 

«Cfi£0-C«fe5E3n?>« j© 360ttjft:gm^rt^ - h26 
©f^^fcffitt. *A 288 4:eibLTo-9 286 (ffi 

S(5n^)Jt5tcana-f^>^7^';'r*-^ 296 (|g 
5@)(OIB|tefi)[fa{t?t C) T 5 it 2» o fil 3 5 2 . 



354.356.3580 ff-^J ®^K:Xl?^$n^)Jt: 

:^foI*CJffiW-r?»fi!£»^-iri^;^-a' 204 (^40 (A)) 

t^fb^OT^^/^ft-r^-ferx h 94 (^3i2(A) )rcJSE 

5 it J. r=5 > 7* t* h >' 7" ^ X X t, 51 

m 5 iX r ^» ^ Wt 7" -9^ X X ^? 208 ( m 4 0 (A) ) 

rcti'iio r ^ y ^^iii^^(r>m,^K1f}if^ 
^ tift^ . y ^ ^ mm^w.n . tt m - y 

y \2o i m 3 m iA) ) ^ i/it ft it> . ®3 6o ( m 

rj::^mx^m^^^'t^o fBjscxrcjfi^iW: 
«36oofifi3o rt*-^J iaKa>*t)lfi:^sn, fAj 
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~ K f-c i.- T , ^ 7- A ftil ^ ^ E r- 7" ^ - 
296 [11 R: A ^ '-K - h q= O IR 5 n ft 1 -D-^ 

^ -h y \ y ^ U-f fc it> vc . J2j^'m:^j^^rl5^®c-f 
7o X ^ y u y ^ K 290 ( ^ 5 f«) ) Irr fl-- ©, $ ^ 

9 -7* 326 (m6S)Wt:)tK 334.336 (^60) 

•> * - 296 ( IB 6 0 ) <0 Isi <£ d K£ ^fe , ItS 360 
O ^: O r f - J ffi o 1 r ?it at JiJL 1^ -C 

:r ^) m -^^ 362 2i 364 1" ^> 0 ^ 

X ^ , jSLtjh ffi 7- j^mm^UK 

J:»?:^?AZ8o (|g5ia)OiSiErxfn]^:&:5tgg-f^, 
/ti6«:lseffl5n^o ia366tt, Si&j®367^ci?ir^ 

T^fe^b, SiIj» 369 ICii'W-C«*:b^£)rf^>'rf>^ 



}}Gafl360-182n61 Ql) 

y - 7- 388 ( §S 6 S ) fct jtm 346. 348 ( m 6 E! ) 

k: fp' o jt 4: X S ^t iiS »T L . if& u T , 

7' ^ _ ^ 3 ,^ ( ^ 6 ^ ) to © ^' h - 
:^ X (D [LI O T' ^ h 272 ( ^ 5 ) <0 ^ it6 
ffi is & a* ^5 T a iS O 1 ^ T y \Tif^^J.}Hx nTT^-t 
^fi-^- 368.370 o I6i&-r ^ j: 5 «: , 

^ 368.370 W 7^ A 0J^^(F? It X !> * A 314 

?X{r. . ?niojaw:B9LTItt^1"oo^ioiaw:> 
tl <0 gft A :t? - h i , i 4. 1 o O S ^ 

O ^ 3^ fBO ffli ^ » 372 -J- ma E! -r , v 

7^ ^ «I| 5^*1® 372 « I O r D y It- 374 t , ^ 
lt0 7•a-fe•;.i^3 74 ICf^R-f^>m2<0:/o•t^'i^ 
376 i ^ t> P e: h il 90 (?l >fg V ^ 378 

w m 1 '}^v^ 2 <r> y a y ^ 374,376 ^fc a ^ 
m :rj ( I/O) ftij 1^ % t #t K . » 2 o y D -fe y if 

376 (CXl?^?7«iX*'<^^-^fetry hig^J#^|51 



ftQjS^^U i^-^ 378 5&f^LTx-3-T^fv;Kv^<5' 

376 tt, jit«£A^4^-h^i. B#tti:^j^^ta*ii 
•J'-/ 374tt, «93£5tL>fcE:^f^-iiK:ie^U-c. 

ml<07'D-b:;^i^, -f fSi t> -h ^ 7- ^ I/O Bit^ 
>' 7" ffilj ^ 7* n 41';^-!^- 3 7 4 W X ~ ^ ^ 380 i , 
Cntlii^cOX 9w:^6E3it5,T KJx>^^<^ 382 

t'fe^tr, m3[a<B)(cB8aLT4feecgft49u>ta 
»ffll<07r:^^'y3>'/^-^4^- 384tt'f y 
-7x~j^ 386 rcX l)'^-^^--;^ 38O*C0S6S$tt 

*o $53ia(B)KBgjfeu-c$fetc®i5gLfc^'^i^- 
^^s&ie^^x$ia 388 t: e85t-r4«a6«»tcm^ 



SJ E2 ROM 392i«'^ y - y X-;:^3 92frC 

i ^ - ^ 380 rc^gS^n^o 'jT^^^-fA 

^ D ix;^ 394 , ISft^05i^ALED 396 &a*:^ — ^ 
3-A.|g-^|g^S398fct'f y^-7X->^ 400(C 
X j? — 380 KS^fllSi-LSo f — RAM 402 

fct X - ^ ^< X 380 i , T K U -5^ 382 t K^t^ 

iX ^ o y o y RAM 40 4 (rj T K 38 2 

i , - ;^ 380 t K^m,-^ fl^ ^ m ^ y ^ 

7' a -t 406 d-f X^— 7X — ;^ 408 ^^LT 

r - ^ ^< Aso K ^ m . ffi 2 o li i^j .-K v 7" y 

o ±. y ^ A\0 kS ^ >' ^ — 7 X - 4125&:^UTf' 
— ^ 380 (fC 5 iX • RS232 ^ :^ if - 7 X 

--3t4I4fct'f >'^-7X-J^4l6%^^Utf'-^ 

380 R ^ ?f ^ ^, „ UTT^m^^m.'xn^ 

fgj3:^t-3.-^-f:/^-7x-;^OX9nc«22^ 
ll418« R5232 -f V^-7X-i^ 414 frC^^^it 
6o -< y 9 — 7 X— ^ 38 6, 392. 4 00, 408. 412 'Bit^ 
416«. S SSIftW^-^iC -C tt fi. < *0 Ti^ 

-^07;«--^3'h:feJ^iKtJ.'Pa«f-r«.o TK 
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i^^T'a - ^ 4 20 nutSi^^mmm^m 422 i^it 

LTT ku^^n'^ 38 2 >f v^-^ji-^aae. 

39 2.400.418.4122iO*416 t(C^get$iX^>o T K 
»-''*7'3-^ 420tt7 KU'-!*'<J^t^^t>*t?)TK 

^ 374 K:f^ffl^^$ii;&o 

RAM402 («lO0)O7'-^7T'tA.-C*^o 
^"•^7T^>^426tt^tt<*A^'K-^ fAj^SiJ 
:r ^ RAM gg tl 7* e :y 428 t . ife * A - h 

fBj Kn^t ^ RAMEtftyny^ 4 30 WL W 

Kt) rf. ^ Y rCj(C)^lD-f?)RAM|etS7*o.>^ 
432 roj frCSt^fD-f^RAMgB 

tt:^n 4 34 t^r-ttr* «&RAMfBt|7 D 

428. 430. 432 AO* 434 « , ^1 ID -f ^» ^ 5^ <0 T K U 
^fgttK: i-U^ T , 3*4 ter * «ft A *K - h <0 ^ 



I»E383 60-182961 (2d 

^ I/O &C>*'l^^^ffill®^0'fe^1^ 37 4WT y \^ ^ 
382 ^ ^ L T T - ^ RAM402 ( St 1 0 13 ) ^ S 
^fi^J^TKl^J^U, IB3®(B)t^M3lLT$fetZift 

A^ia5&CA'ja«=^S0^8t^^:b-fx-;^'^^tro 

t* ^£ - ^< ^ ^ ^ O 7* - i5» « it « t* 4? - ^« y ^ 

(Q) 2iCA*R^lHJSI (X) ^^^-f-r-^J' i^-g- 
ai«Sn/t»JEO|feX«:SEA«0^^ - h^W^ 



^ y y :^ y 

y . y ^ y y ^i^miSiX/ y P y y ^m&icmt> 

i- -f - ^ is o ^ y A (r> T - mm.n [=3- 

A. ^< y ] ^ f - t > . y ^ 

7'-^7T'fvw4 26ttaiRtt«CT Kl^-S^BJigrx 
RAM gg tS o ;^ 436 4: ^ tf • 41- ^ ^ >' <0 RAM ffi 
tl7*a:y>? 43607^-:^'«igtt. -tO^-fVW:*? 

^Ta«:(R±«fe>n;tiSA»jOiaftOJlM%^4? 
5 / - :^'i:*i3£t?>a«fi?^iCT KU'j^Bjgirx ram 

Euro 4 38 iir"^tr« RAMEti:^D3^^4 38 

ttASSitJ^ca^ta'KVoSK^Sr^t^-ff'-^^rlg 

Sa'»10iaVCSgU-CK§g-f^Q PROM404 W, 



-r rx t? I/O X >- ftlj ffll r D -fe y If 

374<07*Pir?A^ig3g;-t2)=' - K^T'ttro PROM 
404 . ^om5eO T K IX J^fStttC • ^aOffiA 

T^o-t^toaWi, ^30(B)rcBgjiuT$fe»c|tt 

5r-^^^J^4 26tt^2iorD-t>if, -f/i:*)*? 
rtf:/7"tlJffli:^D-b:;^1f 376 iCf^ffig«l$n;5o @ 
2O7'p-fe>1fOA:i0O RAM 21 If PROM ( 0 ^ ) 

^ 4 26 K:f^ffl^«$ii^)i«3fe<07 y ^ 9&m^m. 

i2B n ^ f y y ^ - ^ 430 (^S6£$iT.^>« X- 

^^^•^ 426 icf^ffisua5n5>€e3feo^ y ^mm^ 

ft 4ZZ n ft^ y :f ^ f- y ^ ^ ^ 434rcfiitt«n?)« 
ff-^.<^ 426 «:f^fflSlggSn?)T:^oi?^/:5*;A 

i^'/^gtSig* (ADC)436 n ^^(O 7 i- o ;r^g#S?|6 
* .;>^-A. 440 ic ^ L X S. t) ^IS^B 438 



-360- 



S^^-f % ^ 26 (t ADC 4 36 S2 $ ^ ^ • IS&^O 

T-^o iT/T^v^^yvSCfi^S 436 ^m^^^itlt)lZ 

y y mm:^ ° y -^^ 9cif^ mtSkB ti ^ » isi 

^ 5 -f V y >' ^ K 439 tt ^ ^ K ibSI K 42,8 ^ 

^IK, ffl»^i'i^>'^ K44iW:7';'^ffillik 

K 432 K: $ n o © 7* o -b 3^ 1f 376 

S'^Blb^e 428.432 ltf^ffi^^?n^)tt 

w:lft?gLyti:^frc. #-^^--y7'-t-^ 430(Dlslfe 

fiCfii, rt^ V 7" ^ 7^ 3' 7* * - ^ 434 O ISl ted K t 

'fclS^-fi^-^^l&^-f^o '^^:^7'«^Jffl!ro^t3' 

•tf-W.ai^JOX^JC, 5 3'-f'K|!p«iE428.432& 

7 i- a ^/•rv^^^2f^S 436 O«^><0S^5n 

426 ^a:^t"U-r7^-^%ttmuao«a 



}|IS%60-182961 (2$ 

ftK, mi2ia«:B8LrK5ai"?»* 448«, 
>':/1IR)«^:/o-t•>'i^ 376 (m lo m) -k^l^-f ^ ^ 

it>^ y ^ f- ^ -I/O S O* ^ ^ 7* IPJ ® 7' D -t y -9- 37 4 
(miOEI)6ZX!?55^$ii.?)^^''"^-f h^f^-fr- 

je2oraH:>i^ttsett4$n 

?>±TOf*-^;&i8g 1 07*0 -fe S'.t^ ^ K tb ? 5» 

«fiE7=^-^;05» 1 07^0 -fey-r^-rcx iJSlffi5ix«> 

l^5®l07'o•fe^'-!^^cX !j^207'o-fc'yifrc|| 

'-•^ h fDo-D, J ;(>s®l'(07'o-te:;'1^K:Xi?il 
2<o7•o^t3'1^;^»t>Km^i^?)-<^■re^>t.i:'&: 

ISSfe-f^o tryh7>f-^K040fc^yh r NORM 
AND OTHBR J II, 5'J^^A:0Jy--^i»u*-KTi6 



-W'KOSOt^S'h rRKADXWRiTEjW:^ f — i)l 
»2<oro^ss.i^{cj: l?Btli33in?>-<$;^^g;6*X 
ttx-^;^^207'p-fe3^i^KXi>»a-4n4'< 

K o 7 o f ^ r ABORT J n . ^ 2 <o y u ^ y ^ 
w:X i?&*7)J^^7^i^^)-^:^;^»S;6*^lg3c-r?>o 

^-7'vu 448 *CX^^3n:6X5#C, m I (0^% 

n X ^< y y T -k Wi9k^ ^ ^ -i^ X n ^ y 7 Wl 

rsj k^m-f o mao^^wDo^bDT iksttts 

-fo l&4eo^^«:Vo;6»bVa 'irStffi-ro mscT)^ 
^ «1 s . Do b . Vo a)* b Ve it O* Co b C4 St m 

D, ^Kttl-f* «70^-%-ttC4 Da % 

ttmi^o «8O^^W»Hlffi^«|)^(i0PSI 

ttl-ftt%m207'o-fe'>i^trC^^-f^)o 

«c , ffl 13 O ( A) tc W L X Ift 99 -r 6 o 450 tt 



^7'D-t3^ij-{cx!>§S^5it> X, Yfx^j^^^^ 
y7T04feIg-t, ^2<07'D-fe•>'1^^0|fJf1p^-K 
ir^ratj-fr-^^-i-t/c ^S^-^^ V 450tt8p 

fi5EL, fci**-;'h7>r-yi/K033tl>*4<Dt:'3'hW 
f5-r^>^'^''>'7T2>5frU^^^%:S^n64fe8arc«> 

«j«ifia:3£«ii ^risse-f 5. « rcMTLj 
*c^$n«)X5»c. ro.oj «:^«oitg«i«eg<o 
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tt . m 13 0 ( B ) BD L T lift ^ -r ^> o 452 {-i 

454 <0 ± O rt^ 3^ ^ > ^ ^ A I/O & 7" 

376 R t ^1 ^ 454 07^0 

1 O 7' a -t -^-y- 374 ^ j; |?^2b7* 
o -fe .J' -9- 376 2)* b m 5 6 f - ^ ^ ^ , ifi 

1^ 374 -1 h 456 i&rgtfflf ?t4t>K:ift^ f I 

RD STAT J ifi 4^ I) > ;^ 378 ^ U -C -r • 

ig2(7>7'D^:3.1^ 376 «. 458 *CJ:»J^$tL^,X 

vcmm^ h r 0 . 0 J ^ -r 6 ^tf. ^ h 'fer 1 

^07•o^s•;'i^ 374 'v^^, ^J(7>7'p-t:yi?-«, 

462 i *? $ n I ^ k: 4fe Sg - >r h ^ ^ f? , 
464 jfcii)^Six^,jt 5^c®207•D-fe•;^1^«:^ 

<omm*e:mm^ :h ^ it> K ikm ^ v -kw^ 2 <oy 



»rafl360-182(IBl(24) 
fi.ij %^-f5»>KJ':?^466£^ii)^Six:cj: 

Stl0 7*o-fe5'if 374 ;5Jt?52<0 7*o-t>-y- 
376 tt f9 jt ^dT fiir ^ -r * IE T ^ ^ n. ^ o m 2 to 7" 
o-fe3'1^«46Htr.Xi)7j^$n6i 

C <D ^ ^ ^ 1 y a -fe y i^- ^ -f , 

^i^t^t^^fBt?!;)^^ fACK J 3S:g|2<0 7'D-t5' 
fi2 L , C0)€'yYnm^'JAl/Cl^7r^'^tl^ 
J:5(Cai2 0 7*a-tyif376W:ii?SlStf>il6p 

7' D h 3 A' 56 ?7 5 n ?> o 

iXlC, aiJ4fi^)(cSau-Cift§«-f^« 476 «: Co 415 

^ h , 478 «: C, }f »• >f h , 480 W Cj 

>r h , 482 d: C, m ^ -f h . JSl (/ 484 W C, 

^T$>^),co^H^^-'^ h 476 otr'> h7-f 

- -'V' K O 0 7)» 6 O t: h fl .-K 7^ O !f7 C: <b O 

K070t^./hW:7'7^5>'ir%:i§5£-r?>o c, . 



Cilg^tfy 1- 478, 480iOf5/ h 7-f ~^K<DD 

t L < lrt-f^(0-^SMiLxmmL. c, i^^.sM ^ 
478 0u:5'h7^-^KOl3;d»t,I5<Oti'yh 
r To - T, J fct , j!^ > 7' r o -fe y 1^ PROM R J: >f 

Cs fli ^ ^-J >f h 4 8 2 o e- IX h y ^ - y (o 0 
4 to tr «1 '-J^' 7- O ^ » 'Jet 5g L . c, |§ 4? 
h 482 <Oe*./ h 7-1 — >i. Ki05&{>*60e:y h 

3d*%rja3£L* »^yh7-f-/i/K070er5'httia 

* C <t ^ IS 5£ -r o C4 ^§ ^ ^< ^ h 484 W f- A 

ft«C. SSl50tCMLTK59-f^)« 488fctDoT^ 
- if ^ h T «> 2» • Do X - ^ x< ^ h « , ® Jt 

•K:^7'ro-t';.i^ORAMrc»j^-4ft?>»J^h/t.je5$ 

rp2j 'fe^*>-^o *•^^K^ffi^3tt, i-po 



ADcgft^JiUfii%oPsMjgw:xi)iE^<kLytibOT 
orBT(CjK>'7*7'B-k:yifK:Xi?B£m$ix. ;ffi^7' 

^ >'7)»i£^d^4^rf^>'7'^x>^-'>-(04'frCl^^&^JfrC|f 

Off^9^:i::^-<OADCSl^^>ilO||t?$»^>o x 
-if'-'^f h 4 92 tt. 9&_t*fi/-4ri/^(oP^K:^:^ 

7•7'D^sy.1^|,cx!?|Jtm$^L. ^ a ± ^ 

O RAM » a t n iE - ^ fNiJZia' 

rN2j m^-fi>i^K. i^m^jEf- 

rT-o^-yiMORAMrc^a^ni-fcro psie:^ 
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7" - ^ ^ h 496Wt, R_h(f->'-^>'-;^0(aj 

R rf^ >- 7" 7* n 4, i fr> g£ $ n , rf? ^ T' o 

■f o r - ^ ^< ^ h 4 98 , _t if '^^ - V. ^ O 

(c Ji^ V r D Hi y 1^ X ^ m iX > ;K > 7* 7* 

a -k y 1^ CO RAU 11 S a t n ^ BE :d r P5 J ^ ^ 

t> -f o Do -f - :^ ^-c ^ h 50Q f ^< ^ V 

502 Wr . '-K :^ 7^ fflj ® 7" D -h g£ ^ -f ^ ^ 

Do & a* D, X - r** ^< -f h « !& J: if •> *- ^ ^ Pal 
{C;J^>7'7'o-kyi#<o RAM K:SJaJsin?>« Db&O* 
D, -7' - ^ '-J ^ h , ^ 7" y 7' ^ - 'AJE fs:^ 

7'7>fTv^jE:^j:i?{&v/^;ii*S^. S**h>^ffi:^i 

5c e>' * -t h (O D y - JE ^ b -f 

n-C»/^*;6-5;&»^^ t) T X - % tf o 



!IB^60-182Q61ftS) 

^ 505 . 506 {CJ:!j:T75n%X5t^. ^ ^ I/O 
Jg^C>*'-^*:^^^^7'nHri'1f«. ^«!jri:#-X«=^ 

-^fl^X^K. 7oy;^ 508 &t>'5I0K:^$n* 
-h^S^L. 7'o:y^512{'Ci:i)^$n^)i:e> 

tt:. jSiR^n;t7^v7*U'-h^;j-^u-^^iSii[ 

mTT^mm.i/c^Trs'r^*. ^tft ^ - hTjj.-K^^T* 

ry^y'\^-h'KMloi'i»m'^. y o -t y -^frX . 7' 

-rt' h'^COV/^rx-:^' ^T-^ -n' 514 OS^^^D•t^)T' — 



^ 7T^ ^OJ^l5*f%T KU'^fS«tC»iitro7' 
o:;'^5l7(CXi?^3ix*X5«:, ®107'ci-fe 
y ^ . l> ic ft < -f ft ttf K HAU yc K^IS.'k 

t ^ X ^ VC RAM <r> f - y 7 ^ K f " ^ i^^^ 
is o Co^^^-M h (^140)<OK'yh7>f->n. 
K O 0 2>» e> 6 to f '^^ h <!: , C, ^ h 14 13) 

Otf3'h7-(-/uKOl3;d»t,i5(Ot^5'h<!:ttx 

7'o';.^518(fCJ:i^^;5iX6X?>K:. ^/^f-A 
I/O X C>* > 7^ ftJJ ® 7^ D -b 5' 1^ fct , ?g i& 7 ^ frC 

/ta&JC. 7^-;^7T-r>^OTh*U'-J^^i^fi.{>'7'D 

52J rci»)^$n6i5/i:^rol%BEffi-r« ft 
Ki^>fi/-;/-^>'^07D-^^r - h 523 ijt -f 

S'^ ^20 K t!^ fl ^ t ^ VC f — 7 T ^ 7^ y 

?>o 7^-^7T^-^3&5A:tl^OV^^iX;6*i-:POr 
7^ ^>^i&:$5i?-r-r-\^V^tf^&'&. 7'D-fe>' 



7*ciy;j;'522rc^$n^)J:5K:<ikiD^-ro 

'1^>'7't»tg:fc<$ih-r^)ytiC)0^-^^§6^L, 7* a 

5 24 K:Xi3^3^*x?)X ^ K mi^<0 ^ ^ ^ ^ 

7-f?>'^-f4fe«>0^-%'^^^U. 7*as/^ 

526k:x ti^3n?>x ^ic^-cogaw^^'f >''6:^ 
7*p 5i9-vM:fo y - y y ^ t'^ y' o y p 

528 iCJ:i?^§iX^)X5>^;4--^--7'f K-=t-K 

530 iCJ:i)^$tl^X^*Ci^TO#^;i--^<-5'f 
K«(gE'i:i9jt-f4A:A:)<0^fe^'k^^U, •:f ^ y if 
53 2k:x *?^$ii?)X 0*cig5£O5>f i^tciSjEO 
jafirjft«:%^«&-r^>7tie)0^^'&r§^feL. 7'o 
y if 534rcx »)^^ix^>x ^rc^-rogfEf^^-f 

^l^ftflf^SfrC «aS^7'o .y^ 519'>.M-fo 

y' — y T 'i Ji^tiy'o y p 536 &CX j?St5n?>X 
^K:7?:yya.^-.K<D|&f^%}g5g-fS:©^. 7^ 
o -fe fct , 7' P y ^ 538 KX|?^5nSX^rc 

SS^L. :^o5^^ 540 *cXi^^Six?>X'>t'C}1i5^ 
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O 9 ^ >%7yyv=--ri)ta6<0ft^'Sf5B^U. 
« tr e id» t ^ 5e -r 5> o ^ M 4t « i 5 n ft 

(CXiJ^S^tSX ^rcx— ^77^ 

T^nt 5^ $ n tiid: . o -b ■t^ W: , 7* o y ^ 554 *c 
xi?^$n5X0«:IP^^§g^'r;&<h^^c, Kvo 



y o y ^ 55 85CX*?^$n?>X ^rctoS'feT'o :y 
^>«'&. T'o-t^l^Wr, 7*D3^^55ircX»)^$ 

iffct, :7'o:/i^ 553 (cXi)S^3ii?>X^fC»e^ 
=7 - >^ 55 $ ^ jrj- ft ^ :^ D -b 1^ tt. 

7*D 555^tXj?^^n^)X^W:-f-^7T-f 
idifgjgSixnw:, 7"D-feyi^^, •?' u y p 557 ^ 

2^ (C , r P -t y 1^ U . 7'oi'^ 559 *CXi?^?iX 

^)X '5K:a^«li5vC5S5^3nytiittfi-C®lJ: yt. 
i6<0^^5^5S^L. 7* a 56 1 rcxij^^ix^, 

^nrxJtixw:* :^o-fe5'i^wt, T'os^^sseKX 



™ RATBj 



xi>st$n?>x^«fc}i^4^*-ic«teL, -tn^ 

O^fe^3^0:|t-^tt7'o 568 itX»)^?iX5X 

7- D ^ 570.572 R X ^ $ fL ^, X ^ frC X 0^' Y 

li' ^ 5 7 4 X $ n X ^ , >' 7* f!?J ^ 7* D 

•t ■> tt i« ft ^< y 7 T b ^ ^ ^ ^ m U . 7* D 
576 iCXl}Ji53n?>X^»CiS5£3n;t;Ki^7- 

mm y - 'Sr ^ 7^ a y ^ ^7H K X t) Tjk 

4^(fC . y' o y ^ 580 K X l> jf: ^ ti I, X ffC >- y 
^ ^ H >' '^r fc?, ig L ©J ^> >t 36 it f ^ h ^ y 

:^^--:^'^ffiiIfBiS&K:!aic3^^». rf^:^7'ftfja?i7* 
o^:»'i^tt, ©tJifrfc^-^i^^oW. y' o y ^ 
582 X |>^3n?>X ^K^J^^.xT**-^'^ y 
- 7* t> O LED -b :^ ir ^ RAM le tg L , 7- „ 

S'^ 584 tCX*?7r5n?)X^frC.-J^V7'^^S^7** 
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-^J^y-y;d>t><0 LED HEVit-«-^%: RAII*Cl2ti 
•fJ&o ifi y -f -If ^ ±. ''J n . ^ — ^ y :^ ^ 

o -t y If O RAM H tf o 

° ^ <o^±\ff ^ - <r :!>^<o — n^ 

TFii- y p— •f'-r - h X ^ o c ^ y — ^ 592 
PS I 5fciBiJ5g-fi/ti6K: a/d St^i? x - ^» ^ DjRam 

7'py^s96(cxj?^$n«.x^*c, mt^^^iR 



^08360-182961 0) 

^-^^ KflE?3P2^iirj5£-f?>^i6rc. 0 psi X i? 
iE^a<k^^^/tA/D8t^!?x-^^'^Dor-^f RAM 

^6ooK:xj»^3tt«X9*c^'Srffl«L. rp$' 
^602KX5^sn?>X'5K:»5^3ixfeEr(l, » 

^ ^ < o K . T' a -t 1?- , 7* D ^ 604 tl 

xi?jj^$n;6X^rcft'&jE^P3 ^tsiicr^^*!) 
rcflE?33CfilSOA/DBt^i?f*-^'&rRAMw:»j5ttro 

^VC . T'D-fel/irfct, 7' o ^ 606 « X 1> ^ 3 K 

*XOK:5e>^calff^5^i^7t^£«l. »-iU<W^^ 

Zfc^C* :^ o ^ n s yoi/^e08Kl.!)7jk'^tl 

^ I 0?CE^a2SlgOA/DK«t4>'?-^P4^RAM 

IX*C* 7•o■fc•>1^tt. 7*o.y^610ftCXi>5t3 



<0^'&:D,RAMr-^BBtifi«*C»a^, ffi^«<k 

Him m <o i& 4- ^ m ^ y ^ 7 ^ ^ ee^ t i> 

•f6« 7'a5'^612*CXi)^Sn?>X^*C. 7 ^ 

-r ^ «i J:, if ■> - ^' y ^ ^£ ^ m L X y ^ ii- 
'fc^^tUL* 7'n.y.->6MK^3n^X^rc. 3(bI 

7*n*;'^594-vM$n^)o yoi^^eietcxi^^ 

•t, 7 It n . m^.E^Hf/ci^^x^n-^t^^f^'- ^tL 

< tt B8 8 ( P4 - P5L ) / ( P4 - P3 } y y 

ie>?)o £:^P5LW:«j||?7e;ft»b'':>P5E:;3-c«>^o 
P5L %:RJ:Jrr*>'-'*^>'^(Ci?t^-C3 fjtCifiOjeu/i 



^ f^kttt. htL^^^ ^ ro-feyi*-WE:^P5LK:08 
UT, »■* L<«OPSi + 5 «t^?UV^fi5cM%:t 
?)o ifcM:, roHsyi^tt, 7-P3'^618K:Xi)^ 

siiaxoKA^mio^-ri^^^wakL. 

^ 620 *CXi)7F«il?>X^W:jfil^BE:?3P5 %ffllJ5? 

>C » t/ o 

JJi:K:, 7*o:;'^6 22 ^Xi?;^3ix?)X^*C. 7' 
o-ty-^^«£^ps3&iE:dP3 Xi?(&v^36»S76»'ki^ 
5£-f?»« 7'o'-/^ 024(fCXi>^Sit*X^iC, /E 
^JP5:&iE^JP3Xl?ffl*1-n«> yo-feyi^-W'-Kv 
7' t* ;^ h y 'k^m.^yt 1 ^ 7- 7- -f ^ V 7* f - X 

- ^ ^ ^KVi ^ ^ ^ y n . B^' y ^ 

Hfimm'&tixy^^t-^T^-kmi^i'^itibffc. 

7^3':^o£^Be«l!)ffi*C4*S^-<-( h 484 

PB. ytt^wrsoig^confl^P^TLrxi/^^'&K:, r 
p-b5'irtt»tt^l6^'r6«,i>:ft:, 7'P5'^626 



-365- 



P 628 KJC i>35^Sn^>X^rc»K>'7't:"-;^ h 

>i a ^ A/D K ISE i) f — ^ ^ RAM (t: S tf o tt , 

7'a-fe:>'i?-W''*^>'7't*^ \ y ^ ^ T y 'X ^ — 9 <r> 

A/D Si 51 i) X - ^ ^ RAM (csat/o :^o•t■;'1^tt, 

o-fc^%r^igL. i05Effi:;tl;5i!li#jaE^P3 i«?L 

1^ W ^ 7* p 6 30 k: j: j? ^ S n ^5 i ^ ^ , 
x:/t'^ ^ :^^rf^>7'f-iv^5(0*^'^^^tr:^f^ 
^ , 7- o 632 X !» ^ S n ^» X 0 w: .31 m 
7 >' ^^raifei" % o 

£E^P5;!>lE:^P3Xi>ffi:(rJ-ixfj:, 7^a^i>lMi 

,-K>-7'fc:-^ h >''&rli6£e^w:Jlf5:^^w:^y7'^x 
RAMfrc»2^tro 7*ci-fe>l^tt> 



oE^St^ *> {iS%r C4 ^< '^ h 484 ( m i4 la) 

n 636 ^xi)n^$n%x^c^At?^^i.o*m:^j 
^- f ?) - * k: . y a •> ^ 638 w: X i) 5 it 

\ f- y y -f ^ y 'f- s. ^< }ic ^ 'ib^^i^ . %Vi>'t 

A/D g£ ^ 5) r - jj» ^ RAW ^ tf o 7* n -t 1^ 

tai^Etl:!)JS'&E:tJP3^^L</i:6-4T7* 

<nC-:5yti^<0-;^f^5^7'*-^<0[sJfefiJritN, ^ 

RAM(fcKtat-f:&. j>:tc> yoy^64orcxiJ^* 
tL«>XOfrC. 7'o-fe*^1^«t'-»hvi&:7*D-;/;7 

634 OJ^T-^/^^^-^OfiiKfrCjlL. 7'py^ 

642rcxi7^$nix ^ \iL Jt^^'h y ^ >'^53& 



if tf o 

646 fct , * »^ - (c X 4^ SJ? 5 iL/t ib««l® u> 
<-r.^>/ci6ft7'o-t-;'1^;5i^l 80O7o-.f--r 

- ^-EE:^^^g^7^.x7'(7:)i/^<c>;d^^fii|jeT 

^(ttLT^^5>o itli«OX^*C, '^SgOft^tfv- 

:Rcx)5(75iryh(o4^^K:xi?}iS5n, m 19 m 

^^'tCfiSlT^T, ^1 8l2|^^$ix^gStJ:H'>'~'r> 
'^'S:tSigL36^^'f*X Orc7'D-b^^•t^w:^^•r^ 

t i 3&J T ^ ^) , 7* o ^ 648 X ^ 3 n % X 0 

A/DBEi&!)f'-^%rDaf^-^^<^ htteatfo 



X y f jL >^ ^< :^%mi- ^ ft i(> nm-r ^ o 

K s y o :y -9- ffi . y o y ^ 652 f/C X ^ ^ 1^ tl ^ 
X *} K mti <0 A/D ^f&L j!> f - ^ tio f - 

^< ^ blC»32it>o l^i/C . y t3 :y p 654 K X !:> 7^ 

ti^ X K . 7•o-t•;'1^tt^^«cA:t^rf^-^^^c>' 

tfttf|:ffi:^*'-b^^B1i^L. rf^K . y o y ^ 65S 

f/c X ^ Tjk ^ tt ^ X ^ K ^' y y ^ ^ Y ^^fif?5E^0fg 
»-iL<«:i z ^ f- y y it^t :^ y y 
KI^jL^ . 7*p--yiS' 656 iCXi)^Sn^)X^K: 

658(CXj?75^3ft?»X^*C, 7>f>'rtoa^<o^ 

*{CE^gCfili»<OA/DKIBlj?'r-^ t RAMfrCSa, 

ypy^66orcxi>^$n;&x^w:, >^ 
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X D iz ^ Ttf^ ^ ^ t ^ o y' t> y ^ e62 \.z X 

!j Tic ^ n o i 0 . 7 >^ i^iz ^^Xa^^^t ^ r£ 

X ^ (rZ . 7 -i )^ ^ fr) filrX ^ ^ o ^ y 

A/D 0E ^ -f - ^ % RAM frC « tr o ^1-) t'^^i<fn 

7' 7' n -t y o:> ^\\<o ^ ±vf y — <r x <^ -c $> * o 



!ifflB3GU-18;i061(29) 

^dT ^ -f ^ P 7' a -fc i^- {rf . 7' o 674 tz: X iJ 

^^$n2)X'){C. fit£tt:'^Jt;*v7*^i>''<tt:3fci?S-r 
^) i& «^ ii» >' 7" t' ^ h > t ?K >' y ^ X >' --^ — (? 

Xi??j^t*ix?)X^K:iSScl^*^&L. y ^ y P 
678 k: X jjTj^^n^) X ^te^Sl^fittHtCttES^^b^ 
-f % /t 36 tt '-K V 7* t' h V ^ rf^ >^ 7* ^ X V ^-f «C 
>^ tx o iX , 7' VI y 680 rcXi?^5tl6X^ 

rf^>'7'^x:/^<rc!?iZwtrO-Cfctrj:<, 3t^£E:tl7K 

V 7* ffilj ^ 7' D -b IR h - ^ 5 t> 

684 , ^ II iftt f4^ A o 7- 7 ^ v> -V 51 ittl -f ^ 

j?^$ixi»X'5K:, 7•o^syi^w:5lWlL^ft^^,i<- 
b t L-t:S»c>;6*i;a6iB«^$nyfc«£fr^ - HOOP'S: 



?n/fcsat*it'6:'j^i'r5^x>'><frc8aA5-^5»^i6rc 

7-D 690rcXi?^?n6X ^tC^IJBlLJtf^:^ 

'ferC^^lL. 7*a:;.^ 692frCXi?^$n6X'^K:a 

yi^tt, yB.y^ 694 lCXi>^$tL?»X^*CH^>' 

rt*^ h i^T6:»K>'7'^xy><<o4'Kl¥3i^ tr t it 
w:x!?1^m?n?>8tt«^«:^'t'^ h^^n-LTlfth? 
ix, Q:^Sw:eiiAU-i:7'7>'-:^-r^g|«|-fo 

ro-feylt-irt. 7*D'7^C96|^Xi?^$n^>X^ 
3 b K: 7- o y ^ 698 *C X j? 

^> X OKifS^Jfe^il^JlEWe^^^r^xx^^jCjftX 
5-fr^);ti6rcJ^'^7't'-;t h >'i5f;K>'7'-?-x>'^N<0 

^•^5l2ii6:5o iJtfrc, 7'D-t-;'l^fct, y ^ y p 
'fcCSffiL, 7'o->^ 704rcX!l35?3nJ&X^*Cffi 

ws^tra»-f3b. jfcfc* ro-t:vi^w, .7^o> 
^ 706rcx»)^«n:&x ^icffiiteoT'^i'i^-^ 



'fc5l(8l-r^*K:ilt«t%**^7*^x>'><^t:>Q£ttS 
'^^a'^lft^-^^'X ^K:»t^i^7't:;^ h >'t6:.-Kv7* 

^ X ^< 'i2i tr o > 7* n -fe '^^ 1^ W , 7* o 

^ 708 K:X»?:^$ix4X 'JiCSl l^lsOT'^i^-:^-^ 

^!jO>jT^io CtOv'-'^:^-?^7!0W,^l8(2& 
9i2!<Oift§gtMilUt^w:iliKrt:X^(fC», 

»lL-^o 7'B5'^712K:X{)^5tt6XOI^> 

7*oHfe.;.i»-ttja»x:^i*"- h&o'iSi^m:^'*^ - ^ 
o^^Pfl^ftb. yD'>^7i4w:xi?^$n^x^ 
frciam^^»;&'r^>« yo-t-;'ifw, 7*0 

7i6t^X*?^5ii^)X^«Cf-x h:^^rf^>'y 
f^x.y^<*C^f2itr. 7'p•fe5^t^«. 7'P5' 

^7i8rcXiii^5ix?>X'5K:3ia^%:eflfiiL> 7' 

oy^ 720 »CX!>^5iXSX')tCjai^m>37-f 
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^^o'fie 16 Lx^mt ^ o y ^ ^ p 722 

W . 7' o 724 «: X ^ n X ^ «: Do b D, 

5n?>J:^{C, T^o^r-^^j^^ »tL<«TE<0 
. 

1. VOLgf f « Vo-A(100-N2) 

^- '^°^ef f A(88 - Nl) 

^ T ^ t -f ^ ^ ^< ^ % ^ W 

^ 6 34 (mi8|g!)ireiiu-r$fe«:ltti9Lyfcx^>c 



}SflB360-182S61(30) 

W^o rXi? 628. 638 (gg 18®)tS9aiUr5fcfrtSft 
'g'PC. ro-tyi^M, 7*D-;/^ 7 30l^Ij?^5iX 

^ ^SMS^^Ktt 7^ o y ^ 734 tc X D 

fe-r^o 7'D';'i^ 736 jcxi?^sn?>x^*c, Si 
^m. ^ ^ - V X n <o \^ r tn^> o - 

tl ^ t > 7'D-b'>if«, 7'By^ 730t^Xi) 

^~ h t^^-f^)2|5:|g99«:X?>£EA-:^^7^-t.oi& 
f^i/-^:^^o — f«j 626 ^TTii-ff^^^x $> z> o y 



b^O^RJl^rr<^, ^ (O ^ <0 foj ga(*:A:^'-J^- 

738 fAj JtfttX:^^ - hO^<Oftf1^4^S§^^ 

roj oibf^:tftlS^^L. fi748ttc:ofl?go>- 
eai&taB 752 ^fe^ux^^^ »'5^*-^^®fes 

rBj«Sfr;^^;K-ho53iftttll 754 *c4^v^ 
4^CS*c«>5>i:^, »K>rer-;^h:/W:7 56 *cx»>j5t 



'^'«:ai-f?»o 7'o^s•>'-t^tt, 758 icX»)S^$ix^ 
X ^K: OPSifit5&riM5£-f6yb^C><CEE:^5SCfi4SOA 

h/v;i5$BE^3^^i]5£^^)/tit:>rc760 «:Xi)^$ix 
^>X '5W:T:^o^/■7'•x^>'^a!«|||^O^^^^m 
•fo J^CK:, 7'o4j5^iftt, 762*CXj?^$tt^)X 
^rc fBj «fffi«tX?3''K-h:&rER«t?>o IKK . 4^ 
>^y^7'el-t'>■!^tt, 764 #CX^3I^$iriX^K:jK 

>-<w:fSiJC^i^K:lf3^tro ^ y y -k 

i^tt, 7 66 *cx]?^5n?)X^w:, ?^fc;-f«>E:?3 

:^f^xi/^<o«f*cAoyt«tl®TT^n it / ^ ;^ ^ 
^a!»sott;5^*r«itti-r. ffi^oa!<k 768tt9-f 
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s'i^tt, 770 I !) ?r: ^ ti :b L ^ iz m :h ^ ^ 
-f?)/tiC>tt^^y-5'r*-;p%lslteS-fr* 7 72 tt 

«t, 7746Ci!?:^$ix^>X^^cai:^3^''drB14^t';& 
•f ^ - <r :^ ^^-r ^ it ibVC ^ ^ 7- y 

^ - ^ ^ 77B r 7r> ix ^ X fs: fcj mt^Kli 



^liaQ60-l8296l(31-) 

§t3Ea(A)fct. <o K :n - h jBl <^ rt 
< t "b 1 ^<o mm mti ^> - h ^ 7^ -f :i> f/c X 



« 4 0 (C) tt. tttto j«t«JAi) iK- h ^ta'ii'/i: 
< i % i^oiSimmti^ - i- ^ t ^^?k^K X 

- V jBLXjh t I ^ <o !t m \^ :n - V i 

^■f?>3icfg^tcjc ^BKy^T-j^ofi^A m (a) 3i> 

S' h O »f ffi 0 , 

Ky:^f/.(0\Si^^m.'^y'9"^7f:t^lkl^^^yf 

m 7 0 , « o sft » A :n - V islU ts. < t 



A^^7^j^o^flF»$S«otttt-fe>'i^'&r^i^SW 
^8(2tt, ll»oeitt*:A^iK-h3tO^*'>/i:< t 

K y ^ f- -t^ o y ^ i^m&^(0 y fr^i' 

9 . ^tSL(D mt^' A tf - Y t rs: < t i> 

1 ^(o Bmmti - Y t -ic ^ -r ^ ^^mifz X ^ m 

K'yj^fj^<o^BLtJ^^^y:^i^m&m,t^m-^y^ 

mi iBiw, ttttocf£»A:^'i^-h2a.o*:>nc< 
mK-y^f-j-^o^tBHim'^o y -t <o " ^ -7 7 < 
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K -y ^ f- ^ <o mm ° ^ <o ^ ^ ^ h 

i: ^) A ^ r A O .i-: :^ T' tfilj ^ 7* o -t if (O ^ 

n -b y 1^ t ;K y tfilj ?tll 7' a -b -^^ ti- ^ O ng O ii <S 7' 

D ^t' 5^ ^ -f SI , 

fJ^ A ^ 7^ A O ^ ffilj Slfl 7* D -U iJ- O |g ^ h ^ 
-t . 

K f- J. to :\i y o y <0 7^ — ^< 

^ h ^ -f El . 

m 1 G &tn . mn<o tfi^ Ktf - h i> /-x < 

<t 4> I ^ <o li'^ 1) - ^ -r ^j^^m yc X ^ 



!tB^ 60-182961 (32) 

i^A^^7^^^O^^B0^7•o-fe';^•t^Ot^^f1=. 'fe^-r? 

□ — ^ -V - h . 

^1 8®w. ^ato«aPi£A**'-h&e>''>rx< 

ffiA-^^^T^-^^'-^^'^^tiHJf^T'BHiyi^O 1 -POR 

t <> 1 o ^ m :t) - h -r o ^ §g R X 

K y ^ f (O V 7' SI] ^ 7* D -b y to «IJ O ffit Ji 

m 2 0 w . ig ift o A '-t? - b & '> < 

ifE A -J^ ?K > y ililj tl^ 7* u -t :y 1^ t?:) ^ hK m 

(^:> ^ ± ^' y — <r y :^ ^ Tji -f y o — - h , 

m 2 1 (a W: > ?^ IK o Jft f^: A :^ - b & a* ^i' < 

A :r A <0 >- 7* $g ® 7' o -fe i?- <0 S b «: jgij 



2^«, tfiSi<o^^A:?j*'-h;ft.c>''>ri:< 

i3:A-V^7^iO?!^>'7'|gyf^7'ei-fe:/i?-<0$t,rc;5lj 
0«t±tf >'-^^'^^^^-t70-f-A'-h, JRJ>' 

L i> I CO JB.^ ti'j 1J - h ^ t ^ ifc X ^ 

y ^ 7- 2. <omYT^ 'y - <r y ^ (O — m^fyi't^^ 



2 6 2,263 - ^ K ; 266,268.270 ■•• 7 y X •V' 

; 272 ":K:^7'^3:>'-^<t'^ ^ > ; 280. 288. 314 

• ' i} ; 374 ... 5^ 7^ A I/O 23l O* 7* f&IJ fft 7* o 

•fe 7 1t ; 3 7 6 • »K ^ 7* tBIJ 00 7* o ^1 ; 3 7 8 ••• 
>'.^; 394.. ;^o7^o 



1 0 • A V/ 7^ ; I 2 , 94 . 283 iJ ^ -y h I 
14.24.204,2l0 "Jitf4:-?^-V'>:t^-ft' ; 16(A.B-C.D). 

104 . 106. 108. 1 10 Stt A ^ *K - b ; 18,25,32 

• ■ ^ ; 20 , 208 . rf^ >' 7' X x< ; 26 , J 1 2 ... J» ^ 
ttS ^ - b ; 30. 114 ... ii a m - h ; 36.46. 

26 4. 332 - ^ A ^ y y i^' Wb ^ U 40,308.438 

- flE :^ ^ ^ S ; 48, 372 ••• v- ^ X ^ $fj ^ ^ S : so. 

1 26.3 88'-;*'-iU-if«^ggM^^$lffi; 52, 128, 
1 70.384.. J*-^l^ — ^7*— ^/7TV^ -y 3 y tit 

- ; 116.118 • ; 120 - as ^ 7 ; 
194 ••. IS 1 <o ^> 0 y ; 196 • 2 o ^> 

i> y % 198 • BJ^tt O ^ -f T 7 ^ ; 250. 
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1$ISB3 60-182961 (34) 





FIG. 6 
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»ia^ 60-182361 (36) 
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111303 60-182961(38) 



©HI ^ 



X « j y :7 • 7 .t* 7 >f h 
^ • X h D — >u 

^ >^ «; - • =1 ^ y 



7>JL-by h • ;^ h y - h 1662 
r y 'J ;^-&?!?:B01907-7-»f^i--feyy;m ::^7yyxn 
4-'i'^^-:/:^ • .-f ^ y h • a - K 120 



^ 4^ j£ «K <^3C) 

a3ffi60£|^3^ 28 B 

ISIUGOi^ 4$ afF ffi ^2334 3^ 

2. ifi|l»<0«» 

3. fflE^r«^« 

]|If^^(D0O$& m Ki A 

U - T y K 

4 . ft S? A 

Tl07 iBg4 7 5- 1 50 1 
135 « ( 6222) ^jg!± « 7L 15 Jft^i?^^^^^^ 

ft :£ (1615) ^ffl± IX 7L ^-^^?| 

(^)2&B) Sim if ^ B 

@ iSi 
7. *flE<Oi^g^ 
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PURPOSE: To enable manufacture of thin 
film lithium battery In single verger by employing 
a cluster ion beam deposition unit comprising 
cluster gun section, plural cluster guns, plural 
crucibles and plural nozzles to prepare positive 
electrode, electrolyte and negative electrode 
material for respective crucible and making the 
crucible temperature and the acceleration 
voltage controllable. 

CONSTITUTION: The interior of verger 1 is 
depressurized to 6x10-7Torr then the cluster 
gun sections 51 , 52 are functioned to thermally 
evaporate titanium and sulfur thus to form a 
crystarization thin film of titanium disulfide (TiS2) 
on the substrate section 4. Thereafter, the 
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cluster gun sections 53, 54 are functioned to 
thermally evaporate alunriinum and lithium while 
the oxygen from gas supply source 8 is 
regulated of its flow through gas flow regulator 7 
and led through gas supply piping 6 into the 
verger section 1 . Consequently, crystarized thin 
film electrolyte of Li20-AL203 is fomied on the 
substrate section 4. Finally, only the cluster gun 
section 54 is functioned to form Li thin film onto 
I, i-p alumina thus to produce a thin film 
secondary battery. 
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